Arsenic trioxide mediates intrinsic and extrinsic pathways of apoptosis and cell cycle arrest in acute megakaryocytic leukemia.
Arsenic trioxide (ATO) induces apoptosis in a range of solid tumors and leukemia cells, and has been clinically applied for the treatment of acute promyelocytic leukemia with confirmed efficacy. Acute megakaryocytic leukemia (AMKL) is an aggressive malignancy with poor prognosis, if bone marrow transplantation is not possible. In this study, we applied flow cytometry, Western blot analysis and microarray techniques to investigate the effects of ATO on apoptosis and the cell division cycle of AMKL cell lines CHRF-288-11 and MEG-01. Our data demonstrated that ATO is a potent agent against AMKL as indicated by apoptotic markers, Annexin V and caspase-3. ATO activated the intrinsic (mitochondrial) pathway of apoptosis, which involved disrupting mitochondrial membrane potential, increased Bax/Bcl-2 ratio and caspase-9 activation, as well as the extrinsic (death receptor) pathway mediated by Fas and caspase-8 activation. We provided the first evidence that ATO stimulated expressions of CD137 mRNA and protein, which might be relevant to the extrinsic mechanism. ATO induced delays of cell cycle progression at S phase and arrest at G2/M phase of AMKL cells, but caspase-3 expression appeared not to be phase-specific. The multiple-signaling mechanism of ATO warrants it a potential agent to incorporate in the treatment regimen of AMKL.